The presentation of a subset of learned items as retrieval cues can have detrimental effects on recall of the remaining items. For 2 types of encoding conditions, the authors examined in 3 experiments whether such part-list cuing is a transient or a lasting phenomenon. Across the experiments, the detrimental effect of part-list cues was consistently found to be transient with a high degree of interitem associations and lasting with a low degree. These results indicate that the persistence of part-list cuing depends on encoding, thus challenging both strategy disruption and retrieval inhibition as general accounts of part-list cuing. A 2-mechanism account is provided according to which the 2 mechanisms mediate the effect in different encoding conditions.
associative-memory model and Sloman et al.'s (1991) incongruency principle make related suggestions. In effect, all of these accounts attribute part-list cuing to a change in the retrieval process from a more effective one when cues are absent to a less effective one when they are present.
Strategy disruption is consistent with numerous findings in free and serial recall and also in serial reconstruction tasks (B. H. Basden et al., 2002 ; D. R. Basden & Basden, 1995; D. R. Basden et al., 1977; Serra & Nairne, 2000) . Researchers have suggested two lines of evidence to be particularly supportive for the principle. The first line is that, in accord with strategy disruption, part-list cuing appears to induce smaller recall impairments if the presentation of cue items is consistent with participants' preferred recall order than if it is strategy inconsistent (B. H. Basden et al., 2002 ; D. R. Basden & Basden, 1995; Sloman et al., 1991) . The other is that a release from part-list cuing has been reported in a repeated testing situation, in which cues were present in the first test and absent in the second test (D. R. Basden & Basden, 1995; D. R. Basden et al., 1977) . Because the absence of the cues in the second test should permit participants to return to their original strategies, the finding is consistent with strategy disruption.
Another, more recent account of part-list cuing is retrieval inhibition (Anderson et al., 1994; Bäuml & Aslan, 2004) . Like retrieval competition, this account assumes that the presentation of part-list cues leads to covert retrieval of the cue items at test. In contrast to retrieval competition, however, this covert retrieval is not supposed to cause forgetting because of biased competition. Rather, the covert retrieval is assumed to cause inhibition of the noncue items, very similar to how overt retrieval of a subset of previously learned material has been shown to cause inhibition of the nonretrieved material (see Anderson, 2003 , for a review of retrieval-induced forgetting). As a corollary, this account assumes that part-list cuing and retrieval-induced forgetting are functionally equivalent.
Consistent with the inhibition account, the results from several recent studies that compared part-list cuing and retrieval-induced forgetting as directly as possible within a single experiment found neither qualitative nor quantitative differences between the two forms of forgetting. These studies include comparisons in veridical and false recall (Bäuml & Kuhbandner, 2003) , the role of a delay between retrieval practice/part-list cuing and the recall test (Bäuml & Aslan, 2004) , and children's episodic memory . Support for an inhibitory account comes also from studies showing that detrimental effects of part-list cuing not only occur in free and cued recall but generalize to tests of word completion (Bäuml & Aslan, 2004; Peynircioǧlu, 1989 ) and item recognition (Oswald et al., in press; Todres & Watkins, 1981) . Finding the effect across this whole range of tests agrees with the view that cuing causes forgetting by affecting the representation of the noncue items (see also Anderson, 2003; Bäuml, Zellner, & Vilimek, 2005; Hicks & Starns, 2004; or Veling & van Knippenberg, 2004) .
Distinguishing Between Strategy Disruption and Retrieval Inhibition
Although strategy disruption and retrieval inhibition differ fundamentally in their assumptions about the underlying mechanisms of part-list cuing, each of the two accounts can explain a variety of findings. This raises the question of how we can distinguish between the two accounts. To us, two lines of findings appear particularly promising to distinguish between strategy disruption and retrieval inhibition. The first is the demonstration that detrimental effects of part-list cuing are not restricted to tests of free and cued recall but generalize to tests that use item-specific cues. Forcing participants to use experimenter-guided (random) retrieval strategies-as researchers typically do when using item-specific cues-should disrupt their personal strategies regardless of whether part-list cues are provided (Peynircioǧlu, 1989) . Finding reliable detrimental effects of part-list cuing in tests of word completion (Bäuml & Aslan, 2004; Peynircioǧlu, 1989 ) and item recognition (Oswald et al., in press; Todres & Watkins, 1981) thus challenges explanations solely based on strategy disruption. The finding, however, is consistent with retrieval inhibition, according to which the presence of part-list cues affects the representation of the noncues.
The other line of findings to distinguish between strategy disruption and retrieval inhibition comes from repeated testing experiments. In these experiments, researchers examine whether the forgetting found in a first recall test, in which part-list cues are present, disappears in a subsequent test, in which the cues are removed. Indeed, according to the inhibition account of part-list cuing, the detrimental effect of cues should reflect long-term changes in the items' activation levels and thus be lasting. Consistently, in retrieval-induced forgetting studies, experimenters have shown that the forgetting lasts at least up to 20 min (Anderson et al., 1994; Anderson & Spellman, 1995) and is not reduced across successive recall tests (Zellner & Bäuml, 2004) . Thus, if part-list cuing is mediated by the same form of inhibition as retrieval-induced forgetting, the same result should show up for part-list cuing, and the detrimental effect should be lasting.
By contrast, according to the strategy disruption account, the forgetting should be short-lived and eliminated if the cues are removed. Because strategy disruption attributes the forgetting to altered retrieval strategy in the presence of cues, the removal of those cues should enable participants to turn back to their original strategies and thus eliminate any forgetting the cues originally produced (D. R. Basden & Basden, 1995 , p. 1666 . D. R. Basden and Basden (1995) examined the issue in several repeated testing experiments and, in fact, found the detrimental effect of part-list cuing to largely disappear once the cues were removed (see also D. R. Basden et al., 1977) . These results on the release from part-list cuing with repeated testing support the strategy disruption account and challenge explanations solely based on inhibition. 1 1 Finding part-list cuing with item-specific cues and a release from the forgetting with repeated testing both challenge retrieval competition. Because retrieval competition attributes part-list cuing to strengtheninginduced output order biases, the effect should disappear once item-specific cues are present (Bäuml, 1997; Bäuml & Aslan, 2004) . If the strengthening of the cues is responsible for the detrimental effect, part-list cuing should not disappear with repeated testing, given that strengthening effects are known to persist for quite a while (Slamecka & McElree, 1983) . Together with the other challenges mentioned above, these failures speak strongly against retrieval competition as an appropriate account of part-list cuing.
The Possible Role of Encoding
The fact that one of the two lines of evidence emphasized above supports strategy disruption and challenges retrieval inhibition and the other supports retrieval inhibition and challenges strategy disruption suggests that neither of the two accounts can serve as a complete theory of part-list cuing. Two possibilities arise. One possibility is to reject both strategy disruption and retrieval inhibition and search for a new account to explain the two lines of findings. The other possibility is to assume that both strategy disruption and retrieval inhibition underlie the detrimental effect of part-list cuing, though with different contributions in different experimental contexts. To be useful, such an account needs to specify as exactly as possible what the contexts are in which strategy disruption is the mediating mechanism and what the contexts are in which retrieval inhibition is the mediating mechanism.
Indeed, a closer look at prior work shows that there is a wide range of encoding conditions in which the detrimental effect of part-list cuing has been reported. These situations include experiments that might have favored the building up of interitem associations and an elaborated retrieval plan, such as experiments in which repeated study-test trials were used for learning or in which participants were instructed to encode items serially (B. H. Basden et al., 2002; D. R. Basden & Basden, 1995; D. R. Basden et al., 1977; Serra & Nairne, 2000) . These situations, however, also include experiments with a single learning trial and no instruction to encode items strategically, conditions in which interitem associations might have played a minor role (Bäuml & Aslan, 2004; Oswald et al., in press; Peynircioǧlu, 1989) .
Given this tentative distinction between two types of encoding situations, a striking observation arises. The transient nature of part-list cuing-regarded as indicative of strategy disruption (e.g., D. R. Basden & Basden, 1995) -has only been shown in the first type of situation, that is, with a putatively high number of interitem associations, but has not yet been examined in the second type, that is, with a putatively low number of interitem associations. The detrimental effect of part-list cuing with item-specific cuesregarded as indicative of retrieval inhibition (e.g., Bäuml & Aslan, 2004 )-has been found in the second type of situation, that is, with a putatively low number of interitem associations, but it has not yet been shown in the first type of situation, that is, with a putatively high number of interitem associations.
This pattern of results suggests that different mechanisms may be responsible for the detrimental effect of part-list cues in different encoding situations. In particular, the pattern is consistent with the proposal that strategy disruption is the responsible mechanism in case of a high degree of interitem associations and that retrieval inhibition is the responsible mechanism in case of a low degree. Providing a rationale for such a proposal, researchers have argued that a low degree of interitem associations induces a list representation with a high amount of interitem interference, triggering inhibitory processes on the noncue items once part-list cues are provided and covertly retrieved (Anderson et al., 1994; Bäuml & Aslan, 2004) . Following this view, inhibition, not strategy disruption, should be the mediating mechanism of part-list cuing in situations with a low degree of interitem associations.
It has been suggested that interitem associations can reduce interitem interference or even eliminate it (E. E. Smith, Adams, & Schorr, 1978) , thus leaving not much room for inhibition to occur. Support for this proposal comes from research on the so-called integration effect, in which it has been demonstrated that interconnecting the items of a list-or category-reduces competition among the single items. Integration effects have been shown in research on the fan effect (Radvansky, 1999) and on retrievalinduced forgetting (Anderson, Green, & McCulloch, 2000; Anderson & McCulloch, 1999; Bäuml & Hartinger, 2002; Bäuml & Kuhbandner, 2003) . In one study, researchers also showed an integration effect for part-list cuing (Bäuml & Kuhbandner, 2003) . In all of these cases, integration eliminated the forgetting.
Although in integration studies interitem associations are supposed to be established among most list-or category-items, in some cases, interitem associations may be established for a small subset of the items only. Indeed, evidence for strategy disruption has typically been reported in situations in which participants create preferred output orders. This holds true for situations with repeated study-test trials, in which participants repeatedly study and recall items and their recall order grows more consistent over trials (D. R. Basden & Basden, 1995; see Tulving, 1962) . It also holds true for serial recall and reconstruction tasks, in which participants are instructed to encode the items in the presented order (B. H. Basden et al., 2002; Serra & Nairne, 2000) .
Such situations may lead to interitem associations, in which the items within a list or category are associatively chained together, with one item serving as the retrieval cue for the next list item (see Murdock, 1983) . Like integration structures, such chainlike structures may have the benefit that interference is largely reduced or eliminated, so that inhibition does not occur. As opposed to integration structures, however, the existence of a preferred and possibly relatively rigid output order may make recall vulnerable to disruption in the presence of part-list cues (D. R. Basden & Basden, 1995) . Thus, strategy disruption, not inhibition, may be the mediating mechanism of part-list cuing in this type of situation.
If this two-mechanism proposal of part-list cuing impairment is right, then the presence of part-list cues should cause forgetting of noncues both in situations with a low degree of interitem associations and in situations with a high degree of (chainlike) interitem associations. However, only in situations with such a high degree of interitem associations should the forgetting be short-lived; the forgetting should reflect a disruption of participants' retrieval strategies, which should be eliminated once the cues are removed (D. R. Basden & Basden, 1995; D. R. Basden et al., 1977) . In situations with a low degree of interitem associations, the forgetting should be lasting; in this case, the forgetting should be caused by retrieval inhibition, which has been shown to cause long-lasting effects on item recall (Anderson, 2003; Zellner & Bäuml, 2004) . We examine this prediction in three experiments.
Experiment 1
In Experiment 1, we examine the persistence of part-list cuing in a condition with a high degree and a condition with a low degree of interitem associations, which we refer to as the high associative and low associative conditions, respectively. We exposed participants to categorized lists, with each category consisting of target and nontarget items. After learning and a short distractor task, there were two successive recall tests, with part-list cuing occurring as part of the first recall test but not the second. In the first test, we provided the nontarget items of each category as retrieval cues for recall of a category's target items ( part-list cuing) or asked participants to recall both target and nontarget items without any part-list cues (no part-list cuing). In the second test, which occurred after another distractor task, in both conditions participants had to recall all of the previously learned items.
Half of the participants in the experiment participated in the high associative condition, and half participated in the low associative condition. In the high associative condition, we put participants through two successive study-test cycles, thus mimicking the procedure used in some previous part-list cuing work (e.g., D. R. Basden & Basden, 1995) . In the low associative condition, we used just one study trial without any test trial, thus mimicking the procedure used in other previous part-list cuing work (e.g., Bäuml & Aslan, 2004) . In both conditions, there was no instruction to encode the material strategically.
On the basis of prior work, we expected to find detrimental effects of part-list cuing in both the high and the low associative condition. On the basis of the proposal that the type of encoding determines whether strategy disruption or retrieval inhibition mediates part-list cuing, we expected that the detrimental effect of part-list cuing would be caused by strategy disruption and would be short-lived in the high associative condition, thus replicating prior work on the release from part-list cuing (D. R. Basden & Basden, 1995; D. R. Basden et al., 1977) . In the low associative condition, however, we expected that the detrimental effect would be caused by retrieval inhibition and would be lasting. The experiment takes place at a time when the persistence of part-list cuing has not yet been examined with a low degree of interitem associations. The results speak to the issue of whether the persistence of part-list cuing depends on encoding; thus, they impose important restrictions on theoretical accounts of part-list cuing.
Method Participants
Seventy-two students at Regensburg University, Regensburg, Germany, participated in the experiment. They were tested individually.
Materials
We constructed two study lists, each consisting of words from two semantic categories. Each category contained eight items, four target and four nontarget items, which were drawn from several published norms (Battig & Montague, 1969; Mannhaupt, 1983; Scheithe & Bäuml, 1995) . Because previous work provided evidence that categories' high-frequency exemplars may be more susceptible to part-list cuing effects than their low-frequency exemplars Kissler & Bäuml, 2005) , for each selected category we used the four exemplars with the higher word frequency as the target (noncue) items and the four exemplars with the lower word frequency as the nontarget (cue) items. Across categories, targets had a mean rank order of 11.8 (range ϭ 10.8 -14.3), and nontargets had a mean rank order of 28.5 (range ϭ 24.3-35.0). Within each category, no two items began with the same first letter.
Design
The experiment had a mixed design with three factors: encoding, cuing, and testing. We manipulated encoding (high associative, low associative) between subjects, and we varied cuing (part-list cuing, no part-list cuing) and testing (critical test, final test) within subject. For each participant, the experiment consisted of two parts, which differed in which of the two lists the participant had to learn and whether part-list cues were provided. Each part consisted of three main phases: an initial study phase, a critical test phase, and a final test phase. In the initial study phase, half of the participants went through two study-test cycles (high associative encoding); the other half received just one study trial (low associative encoding). In the critical test phase, participants in one part of the experiment were provided the nontarget items as cues and were asked to recall a category's target items (part-list cuing); in the other part they were asked to recall both target and nontarget items without any part-list cues (no part-list cuing). In the final test phase, participants had to recall all of the studied items, irrespective of whether part-list cues were provided in the critical test. The order of the two parts of the experiment was counterbalanced across participants, as was the assignment of lists to the two parts. The whole experiment was carried out within one session.
Procedure
Study phase. The 16 items of a list were presented successively on index cards at a 5-s rate, each item together with its category label (e.g., FRUIT-apple). Presentation order was random, with the restriction that no more than two items from the same category were presented adjacently. Whereas in the low associative condition participants received only one study trial, in the high associative condition participants went through two study-test cycles. After the first study trial, these participants did a 30-s backward counting task and were then tested on all items they had learned. We tested the two categories of a list successively on separate sheets of paper. We provided participants the category name on top of the sheet and gave them 40 s to recall and write down the category's eight items in any order. Promptly following this first study-test cycle, we conducted a second study-test cycle in exactly the same way. To facilitate associative encoding, we kept both the presentation order of items and the testing order of categories in this second cycle the same as in the first study-test cycle. We counterbalanced the order of a list's two categories across subjects. The study phase in both encoding conditions ended with a 30-s backward counting task as a recency control.
Critical test. Following the distractor task, we carried out the critical test. In the no part-list cuing condition, participants performed a categorycued-recall test. For each of the two categories, we gave the category name on top of the sheet, and participants had to recall all of the previously learned items of that category. In the part-list cuing condition, we additionally provided participants a category's four nontarget items in random order as part-list cues. We instructed them to read the four items aloud and use them as retrieval cues for recall of the remaining (target) items. We gave participants 40 s to write down as many items of the category as possible. We counterbalanced the order of a list's two categories across participants. After finishing the critical test, participants engaged in a 2-min distractor task, in which they rated the attractiveness of faces.
Final test. After the distractor task, we carried out a final recall test, which was identical for the part-list cuing and no part-list cuing conditions. We assessed memory performance using exactly the same category-cuedrecall test as we used in the critical test in the no part-list cuing condition. Again, we tested a list's two categories successively for 40 s each. For each participant, the order of the tested categories was the same as in the critical test.
Results

Performance in the Study Phase
As reported in Table 1 , in the high associative condition, performance for target items improved significantly, from 73.3% in the first test to 89.9% in the second test of the study phase, F(1, 35) ϭ 109.3, MSE ϭ 0.009, p Ͻ .001, thus reflecting successful learning. There was no difference in recall level between the part-list cuing and the no part-list cuing conditions, F(1, 35) Ͻ 1, which we expected given that, up to this point, we had not yet introduced the part-list cuing manipulation. Table 1 shows that, with high associative encoding, target item recall in the critical test was significantly worse in the presence than in the absence of part-list cues (80.6% vs. 90.3%), F(1, 35) ϭ 19.9, MSE ϭ 0.009, p Ͻ .001, thus demonstrating the standard result of part-list cuing. This detrimental effect of part-list cues did not occur in the final recall test (88.5% vs. 89.9%), F(1, 35) Ͻ 1, which indicates that there was a release from part-list cuing in this encoding condition. Supporting this view, a 2 ϫ 2 analysis of variance with the two factors of cuing (part-list cues or no part-list cues) and testing (critical or final test) yielded a significant interaction between the two factors, F(1, 35) ϭ 14.0, MSE ϭ 0.004, p ϭ .001.
Detrimental Effects of Part-List Cuing
Also with low associative encoding, target item recall in the critical test was significantly lower in the presence than in the absence of part-list cues (56.6% vs. 69.8%), F(1, 35) ϭ 17.6, MSE ϭ 0.018, p Ͻ .001. In contrast to the high associative condition, however, this detrimental effect was still present in the final test (57.3% vs. 68.1%), F(1, 35) ϭ 15.5, MSE ϭ 0.013, p Ͻ .001, indicating that there was no release from part-list cuing in this encoding condition. Consistently, a 2 ϫ 2 analysis of variance with the two factors of cuing (part-list cues or no part-list cues) and testing (critical or final test) showed no significant interaction between the two factors, F(1, 35) ϭ 1.6, MSE ϭ 0.003, p Ͼ .20.
Together, the results for the two encoding conditions suggest that the type of encoding determines whether there is a release from part-list cuing in the final test. A 2 ϫ 2 ϫ 2 analysis of variance with the three factors of encoding (high associative or low associative), cuing (part-list cues or no part-list cues), and testing (critical or final test) confirmed this suggestion by yielding a significant interaction among the three factors, F(1, 70) ϭ 4.0, MSE ϭ 0.004, p Ͻ .05.
Beneficial Effects of Part-List Cuing
To determine whether the reexposure of nontarget items as retrieval cues in the critical test had a beneficial effect on these items' later recall, we examined the proportion of nontargets recalled in the final test. In the low associative condition, reexposure significantly improved these items' recall in the final test (69.8% vs. 59.0%), F(1, 35) ϭ 9.1, MSE ϭ 0.023, p Ͻ .01. In the high associative condition, reexposure showed the same tendency, although the effect failed to reach significance (91.0% vs. 88.9%), F(1, 35) Ͻ 1. Because recall level was very high with high associative encoding, this failure probably reflects a ceiling effect (see Experiment 3).
Discussion
The results of the experiment indicate that encoding has a major influence on the detrimental effect of part-list cues. In the high associative condition, we found the detrimental effect of part-list cues to be short-lived and to disappear once the cues were removed, thus replicating prior work that also used repeated studytest cycles for learning and reported a comparable release from part-list cuing (D. R. Basden & Basden, 1995) . By contrast, in the low associative condition, we found the detrimental effect of part-list cues to be lasting and to remain largely unaffected when the cues were removed. This result is the first demonstration of a lasting part-list cuing effect. It shows that, dependent on encoding, part-list cuing can be transient or lasting. This finding challenges both strategy disruption and retrieval inhibition as general accounts of part-list cuing, which either assume that part-list cuing causes short-lived forgetting (strategy disruption) or assume that it causes lasting forgetting (retrieval inhibition).
Recall performance without part-list cues was fairly high in the high associative condition of this experiment. Accordingly, one could argue that the apparent release from part-list cuing in this condition was the result of a ceiling effect: Had there been enough measurement room, not only performance in the part-list cuing condition but also performance in the no part-list cuing condition would have increased, so that the forgetting effect observed in the final test would have been the same as the one observed in the critical test. This is very unlikely. In fact, in prior work, in none of the experiments in which a release from part-list cuing was reported did performance in the no part-list cuing condition increase across tests (D. R. Basden & Basden, 1995; D. R. Basden et al., 1977) . Because performance in this prior work was also never close to ceiling, this observation suggests that the release found in the present experiment was real and not compromised by a ceiling effect. We address the issue again in Experiment 3.
Experiment 2
In Experiment 1 we examined the persistence of part-list cuing by using recall tests in which the items of a category could be recalled in any order. Although this is the standard procedure in the part-list cuing literature (e.g., D. R. Basden & Basden, 1995) , such a noncontrol of output order might have affected the results of Experiment 1. This possibility arises if reexposure of the nontargets as cues in the critical test affects the items' output order in the final test. Indeed, reexposure of the nontargets in the critical test may strengthen these items' representation and thus increase the likelihood that, in the final test, participants recall these items prior to the target items (Wixted, Ghadisha, & Vera, 1997) . Output interference refers to the observation that an item's recall probability declines as a function of its serial position in the testing sequence (Roediger, 1974; A. D. Smith, 1971; Tulving & Arbuckle, 1966) . Prior nontarget recall, therefore, may cause output interference for the target items and reduce subsequent recall of these items. The finding of a nonrelease from part-list cuing with a low degree of interitem associations in Experiment 1, therefore, might have been caused through output interference in the final test rather than a lasting effect of the part-list cuing manipulation itself.
To address the issue, we repeated Experiment 1 for the low associative condition, this time controlling for output order biases at test. In both the critical and the final recall test, we provided category-plus-first-letter cues to control participants' output sequence. In the critical test, we used these letter cues to test the target items only; in the final test, we used them to test the target items first and the nontargets last. The results provide direct evidence about whether, with a low degree of interitem associations, the detrimental effect of part-list cues is lasting.
Method Participants
Thirty-six students at Regensburg University participated in the experiment. They were tested individually.
Materials
We used the same materials as in Experiment 1.
Design
The design was identical to that of Experiment 1 except for the following three changes: First, we omitted the high associative condition-that is, we used only a low associative condition. Second, we controlled output order by using a category-plus-first-letter cued-recall test rather than a categorycued-recall test in both the critical and the final recall test. Third, we tested only the target items in the critical test.
Procedure
Study phase. The study phase exactly matched the procedure of the low associative condition of Experiment 1.
Critical test. The critical test exactly matched the procedure used in Experiment 1, with the only differences being that we assessed only memory for the target items and that we used a category-plus-first-letter cued-recall test. In the no part-list cuing condition, we gave participants the category name and the unique first letters of the four target items in random order and asked them to write down the words from the study phase that corresponded to the cues. The part-list cuing condition differed only in that participants had to recall the same target items in the presence of the four cue items that we provided in random order in addition to the categoryplus-first-letter cues. For each category, we gave participants 20 s to write down the corresponding words.
Final test. We tested both the target and the nontarget (cue) items using category-plus-first-letter cues. As in the critical test, we gave participants the category name and the unique first letters of the to-be-recalled items in random order and asked them to write down the words from the study phase that corresponded to the cues. To control for output order effects, we always tested a category's target items before its cue items. For both the target and the cue items, participants had 20 s to write down the four to-be-recalled items. As in Experiment 1, the test was blocked by category, and, for each participant, the order of categories was the same as in the critical test.
Results
Detrimental Effects of Part-List Cuing
As reported in Table 2 , in the critical test, participants recalled significantly fewer target items in the presence than in the absence of part-list cues (77.4% vs. 86.8%), F(1, 35) ϭ 7.6, MSE ϭ 0.021, p Ͻ .01. The same pattern showed up in the final recall test, with lower performance in the part-list cuing condition than in the no part-list cuing condition (79.5% vs. 87.5%), F(1, 35) ϭ 5.3, MSE ϭ 0.021, p Ͻ .03. A 2 ϫ 2 analysis of variance with the two factors of cuing (part-list cues or no part-list cues) and testing (critical or final test) yielded no significant interaction between the two factors, F(1, 35) Ͻ 1, indicating that the difference in recall performance between the part-list cuing and no part-list cuing conditions was equivalent in the two tests.
Beneficial Effects of Part-List Cuing
Providing the nontargets as retrieval cues in the critical test had a beneficial effect on these items' recall performance in the subsequent final recall test. In fact, reexposure in the critical phase improved nontarget recall significantly (76.0% vs. 65.6%), F(1, 35) ϭ 7.2, MSE ϭ 0.050, p Ͻ .02.
Discussion
In Experiment 1, we found lasting forgetting with a low degree of interitem associations, which, because of the noncontrol of possible output order biases, might have been the result of output interference in the final test rather than reflecting a real nonrelease from part-list cuing. In Experiment 2 we repeated the experiment, this time controlling for participants' output sequence. Again, no evidence for a release from part-list cuing arose. Consistent with the results from Experiment 1, this finding indicates that, with a low degree of interitem associations, the detrimental effect of part-list cues is lasting. The results of Experiment 2 also provide a replication of previous findings by showing that the detrimental effect of part-list cues not only holds in tests of free and nonitemspecific cued recall but occurs in tests of item-specific cued recall as well (Bäuml & Aslan, 2004; Peynircioǧlu, 1989) .
Experiment 3
The results of Experiment 1 and Experiment 2 show a release from part-list cuing with repeated study-test cycles and a nonre- lease from the effect with single study trials. These findings indicate that encoding influences part-list cuing, with different effects in case of a low degree of interitem associations and in case of a high degree. Because such a role of encoding imposes important restrictions on theoretical accounts of part-list cuing-for instance, it challenges both strategy disruption and retrieval inhibition as general accounts of part-list cuing-the goal of Experiment 3 is to replicate this pattern using different material and a different procedure to induce chainlike interitem associations. In Experiment 3, we exposed participants to uncategorized item lists, consisting of target and nontarget items. Again, half of the participants were assigned to the high associative condition, and half were assigned to the low associative condition. In both conditions, there was just one study trial. In the high associative condition, we used a so-called story condition, in which we instructed participants to encode each presented item as a sentence and then associate the single sentences to a common story (Sahakyan & Delaney, 2003) . In the low associative condition, we presented no such instruction, thus mimicking the procedure used in the low associative condition of Experiment 1. There were again two successive recall tests, with part-list cuing occurring as part of the first recall test but not the second. On the basis of the results of Experiment 1, we expected to find detrimental effects of partlist cuing in the first recall test for both the high and the low associative condition. More important, we expected the forgetting to be again short-lived in the high associative condition and lasting in the low associative condition.
Method Participants
Forty-eight students at Regensburg University participated in the experiment. They were tested individually.
Materials
We constructed two lists, each list consisting of 24 unrelated common nouns drawn from several published norms (Battig & Montague, 1969; Hager & Hasselhorn, 1994) . We randomly divided each list into two subsets of 12 items, representing the target and nontarget items in this experiment.
Design
The design of the experiment was exactly the same as in Experiment 1. It was a mixed design with three factors-encoding, cuing, and testingwith encoding (high associative, low associative) manipulated between subjects and cuing (part-list cuing, no part-list cuing) and testing (critical test, final test) varied within subject. There were only two differences from Experiment 1. First, in the initial study phase, half of the participants studied the items without a specific learning instruction (low associative encoding), whereas we asked the other half to make up a story from the to-be-learned items (high associative encoding). Second, because the lists were not categorized, in the critical and final test, we provided no category cues. Just as in Experiment 1, for each participant, the experiment consisted of two parts, which differed in which of the two lists were learned and whether part-list cues were provided.
Procedure
Study phase. We presented the 24 items of a list successively and in random order on a computer screen for 4 s each. In the low associative condition, participants read the presented items aloud, but we gave no further instruction of how to learn the items. In the high associative condition, we asked participants to generate a meaningful sentence from each presented word and interrelate these sentences to a common story. We told them to say the sentences aloud to ensure compliance with the instruction (see Sahakyan & Delaney, 2003 , for further details of this procedure). Following the last item of the list, participants counted backward from a random three-digit number for 30 s as a recency control.
Critical test. In the no part-list cuing condition, we gave participants a sheet of paper and asked them to write down as many of the previously learned items as possible. In the part-list cuing condition, we provided participants with the nontarget items in random order on top of the sheet. We asked them to read these items aloud and use them as retrieval cues for recall of the remaining (target) items. In both conditions, we gave participants 4 min for this recall test. After the critical test, all participants engaged in a 2-min distractor task, in which they rated the attractiveness of faces.
Final test. The final recall test was identical for the part-list cuing and the no part-list cuing conditions. Participants had 4 min to freely recall and write down all previously learned items.
Results
Detrimental Effects of Part-List Cuing
As reported in Table 3 , with high associative encoding, target item recall in the critical test was significantly lower when part-list cues were present than when they were absent (61.1% vs. 70.1%), F(1, 23) ϭ 4.6, MSE ϭ 0.021, p Ͻ .05. This detrimental effect of part-list cuing, however, was no longer present in the final test, in which target item recall was roughly the same in the part-list cuing and no part-list cuing conditions (67.3% vs. 69.8%), F(1, 23) Ͻ 1. Indeed, a 2 ϫ 2 analysis of variance with the two factors of cuing (part-list cues or no part-list cues) and testing (critical or final test) yielded a significant interaction, F(1, 23) ϭ 7.5, MSE ϭ 0.003, p Ͻ .02, thus demonstrating that the effect of part-list cuing differed reliably across the two tests.
Also with low associative encoding, target item recall in the critical test was significantly lower when cues were present than when they were absent (48.2% vs. 59.3%), F(1, 23) ϭ 5.0, MSE ϭ 0.029, p Ͻ .05. Contrary to the high associative condition, however, this difference between the part-list cuing and the no part-list cuing conditions was also present in the final recall test (47.1% vs. 57.9%), F(1, 23) ϭ 5.5, MSE ϭ 0.026, p Ͻ .05. Consistently, a 2 ϫ 2 analysis of variance with the two factors of cuing (part-list cues or no part-list cues) and testing (critical or final test) showed no significant interaction between the two factors, F(1, 23) Ͻ 1, indicating that the amount of forgetting did not vary across the two tests. These results point to short-lived forgetting with high associative encoding and lasting forgetting with low associative encoding. A 2 ϫ 2 ϫ 2 analysis of variance with the three factors of encoding (high associative or low associative), cuing (part-list cues or no part-list cues), and testing (critical or final test) supported this suggestion by yielding a significant interaction among the three factors, F(1, 46) ϭ 4.3, MSE ϭ 0.003, p Ͻ .05. The amount of release from part-list cuing thus varied reliably across encoding conditions.
Output Order Analysis
We also examined the effect of the presentation of part-list cues in the critical test on participants' recall order on the final test. To this end, we calculated an index and, for each participant, divided the mean output position of target items by the sum of mean target and mean nontarget output positions. The resulting measure ranged between 0.00 and 1.00, with higher values reflecting later target and, hence, earlier nontarget item recall and lower values reflecting earlier target and, hence, later nontarget item recall. A value of 0.50 indicates that, on average, target and nontarget items had the same mean output position in the recall sequence.
With low associative encoding, we found an index value of 0.50 in the no part-list cuing condition and 0.48 in the part-list cuing condition. Besides the slight tendency for an earlier recall of target items in the part-list cuing condition than in the no part-list cuing condition, there was no reliable effect of cuing on output order, F(1, 22) Ͻ 1, 2 indicating that the presentation of part-list cues in the critical test did not bias recall order on the final test. Consistent with the results from Experiments 1 and 2, this finding suggests that the observed nonrelease from part-list cuing in the low associative condition was not the result of output interference. There was also no effect of part-list cuing on output order with high associative encoding. Here we found an index value of 0.51 in both the no part-list cuing and the part-list cuing conditions, F(1, 23) Ͻ 1, indicating that output order on the final test was not biased through the presentation of part-list cues in the critical test. 
Beneficial Effects of Part-List Cuing
Providing the nontargets as retrieval cues in the critical test had a beneficial effect on these items' recall in the final test. Both in the high and in the low associative conditions, reexposure significantly improved nontarget item recall (80.8% vs. 72.5%), F(1, 23) ϭ 5.9, MSE ϭ 0.014, p Ͻ .05, and (67.3% vs. 55.5%), F(1, 23) ϭ 6.1, MSE ϭ 0.028, p Ͻ .05, respectively. The result for the high associative condition thus confirms the suggestion that the failure to find a significant benefit in the high associative condition of Experiment 1 was due to a ceiling effect.
Discussion
The results of Experiment 3 again demonstrate that encoding influences the persistence of the part-list cuing effect. In the high associative condition, we found the detrimental effect of part-list cues to be short-lived and to disappear once the cues were removed; in the low associative condition, we found the detrimental effect to be lasting and to remain largely unaffected when the cues were removed. These results replicate the findings of Experiment 1 and generalize them to uncategorized lists and to a second method of inducing chainlike interitem associations.
Strategy disruption assumes that the presentation of part-list cues disrupts participants' retrieval plans but that the participants return to their original strategies once the cues are removed (D. R. Basden & Basden, 1995; D. R. Basden et al., 1977) . Thus, on the final test of the high associative condition, not only recall performance but also output order of the items should be the same in the part-list cuing and the no part-list cuing conditions. The present results are consistent with this prediction. They show not only the same recall performance but also the same mean output order of cue and noncue items in the two conditions.
Recall performance without part-list cues was fairly high in the high associative condition of Experiment 1, so that, in principle, the observed release from part-list cuing in this condition might have been the result of a ceiling effect. In the present experiment, we again found a release from part-list cuing in the high associative condition. This time, however, recall performance was far from ceiling. This finding supports our conclusion that the release from part-list cuing observed in Experiment 1 was real and not due to a ceiling effect. It is also consistent with the results from prior work (D. R. Basden & Basden, 1995; D. R. Basden et al., 1977) .
General Discussion
A Two-Mechanism Account of Part-List Cuing
The results of the present experiments show a release from the detrimental effect of part-list cuing if the material is learned through several study-test cycles or is encoded in terms of a story connecting the single items, situations that favor the building up of (chainlike) interitem associations and elaborated retrieval plans. In addition, the results show a persistence of the effect if the material is learned through a single study trial and without an instruction to encode the items strategically, situations in which interitem associations should have played a minor role. These findings indicate that part-list cuing depends on encoding and is transient with a high degree of interitem associations and lasting with a low degree.
The strategy disruption account attributes the detrimental effect of part-list cuing to altered retrieval strategy in the presence of cues. The removal of those cues should enable participants to return to their original strategies and thus eliminate the forgetting (D. R. Basden & Basden, 1995; D. R. Basden et al., 1977) . By contrast, according to the retrieval inhibition account, the detrimental effect of cues should be the result of inhibitory processes operating on the noncue items and thus should reflect long-term changes in the items' activation levels (Anderson et al., 1994; Bäuml & Aslan, 2004) . Finding transient forgetting in some encoding conditions and lasting forgetting in others challenges both explanations of part-list cuing solely based on strategy disruption and explanations solely based on retrieval inhibition.
We have argued that encoding conditions may differ in their degree of interitem associations and thus induce forgetting for different reasons. A low degree of interitem associations may induce a list representation with a high amount of interitem interference, which may trigger inhibitory processes on the noncue items once the cues are provided and covertly retrieved (e.g., Bäuml & Aslan, 2004) . A high degree of interitem associationsbuilt up through repeated study-test cycles (D. R. Basden & Basden, 1995; present Experiment 1) , instructions to encode items serially (B. H. Basden et al., 2002; Serra & Nairne, 2000) , or instructions to encode items in terms of a story (present Experiment 3)-may lead to an elaborated retrieval plan with a preferred output order, which may be vulnerable to disruption if part-list cues are present (e.g., D. R. Basden & Basden, 1995) .
Following this two-mechanism account of part-list cuing impairment, strategy disruption should be the responsible mechanism in situations with a high degree of interitem associations, and retrieval inhibition should be the responsible mechanism in situations with a low degree. Because strategy disruption is supposed to induce transient forgetting (D. R. Basden & Basden, 1995; D. R. Basden et al., 1977) and retrieval inhibition is supposed to induce lasting forgetting (Anderson et al., 1994; Zellner & Bäuml, 2004) , this two-mechanism account predicts that the detrimental effect of part-list cues should be short-lived with a high degree of interitem associations and lasting with a low degree. This is exactly what the results of the present experiments show.
Relation to Previous Part-List Cuing Work
Previous part-list cuing studies provided evidence that cues consistent with a participant-generated retrieval plan induced a much smaller amount of forgetting, if any, than cues inconsistent with such a plan. Researchers have found such a pattern in free recall, serial recall, and serial reconstruction tasks (B. H. Basden et al., 2002; D. R. Basden & Basden, 1995; Serra & Nairne, 2000) and have argued that it is indicative of strategy disruption. It is interesting to note that these findings arose in situations in which the experimenters used several study-test cycles or an instruction to encode the material serially; thus, the findings fit well with the suggested picture that, with a high degree of (chainlike) interitem associations, part-list cuing impairment is mediated by strategy disruption.
Other studies reported detrimental effects of part-list cuing not only in free or serial recall but also in recognition (Oswald et al., in press; Todres & Watkins, 1981) and word completion (Bäuml & Aslan, 2004; Peynircioǧlu, 1989 ; see also the present Experiment 2), findings indicative of a role of retrieval inhibition. Consistently, a number of parallels between part-list cuing and retrieval-induced forgetting have emerged, including experiments on veridical and false recall (Bäuml & Kuhbandner, 2003) , the role of a delay between retrieval practice/part-list cuing and test (Bäuml & Aslan, 2004) , and the equivalent role of extralist items in the two cases (Bäuml, 2002; Roediger et al., 1977; Watkins, 1975) . All of these findings arose in situations with one study trial and no instruction to encode the material strategically and thus agree with the suggested view that, with a low degree of interitem associations, part-list cuing impairment is mediated by retrieval inhibition.
The proposal that, depending on encoding, part-list cuing impairment is caused by strategy disruption or retrieval inhibition suggests that results obtained with one type of encoding may not generalize to the other. Indeed, because only retrieval inhibition is supposed to affect the representation of the noncue items itself (e.g., Bäuml & Aslan, 2004) , finding part-list cuing with itemspecific cues should only be possible with a low degree of interitem associations but should not hold with a high degree. Because cue consistency should mainly play a role in strategy disruption (e.g., D. R. Basden & Basden, 1995) , cue consistency findings may be restricted to situations with a high degree of interitem associations and should not be present with a low degree. In general, a number of dissociations between the two types of encoding should arise, pointing to disruption-specific effects of part-list cuing for the one type of encoding and inhibition-specific effects for the other. The present finding regarding the persistence of the part-list cuing effect is the first demonstration of such a dissociation.
Chainlike Versus Integration-Like Interitem Associations
The results from the present and also previous work suggest that both encoding with a low degree of interitem associations and encoding with a high degree of interitem associations can induce part-list cuing impairment. However, there is also evidence that with a high degree of interitem associations no part-list cuing impairment may arise at all.
Indeed, research on the fan effect (Radvansky, 1999) and on retrieval-induced forgetting (Anderson, 2003) suggests that interconnecting list items may reduce retrieval competition. In retrieval-induced forgetting, both instructions to interrelate presented items in a meaningful way (Anderson, Green, & McCulloch, 2000; Anderson & McCulloch, 1999) and the use of strong preexperimental interitem associations (Bäuml & Hartinger, 2002; Bäuml & Kuhbandner, 2003) have been shown to eliminate retrieval-induced forgetting. Also using strong preexperimental interitem associations among list items, Bäuml and Kuhbandner (2003) recently provided evidence for such an integration effect in part-list cuing as well. They found the typical part-list cuing impairment with a low degree of preexperimental interitem associations and no part-list cuing impairment with a high degree of such associations.
On the basis of these findings, it seems as if different types of interitem associations may differ in their susceptibility to part-list cuing, with only chainlike interitem associations being vulnerable to disruption, not integration-like interitem associations. As we have argued, chainlike interitem associations may lead to a strong preference for a single output order, with costs arising if the preferred retrieval plan needs to be abandoned. In contrast, integration-like interitem associations may not establish a strong output order preference and rather may be compatible with a number of retrieval routes. Because to date only one study has examined integration effects in part-list cuing (Bäuml & Kuhbandner, 2003) , however, we can draw no firm conclusions on the issue yet.
Part-List Cuing Versus Retrieval-Induced Forgetting
The suggested two-mechanism account of part-list cuing impairment differs from the typical one-mechanism account of retrievalinduced forgetting, which attributes the forgetting solely to retrieval inhibition (Anderson, 2003; but see MacLeod, Dodd, Sheard, Wilson, & Bibi, 2003; and Perfect et al., 2004) . In fact, to date, no claim has been made according to which different mechanisms may underlie retrieval-induced forgetting in different encoding situations. A very recent study by Dodd, Castel, and Roberts (in press ) may lead to a change in this respect. Dodd et al. reported three experiments in which they let participants learn categorized lists consisting of 10 or 12 items from two categories. The items were blocked by category, and in one experiment there was an instruction to encode the material serially. By manipulating which items individuals were cued to recall during retrieval practice, Dodd et al. found retrieval-induced forgetting only if the to-be-practiced items interfered with the list's serial order. The authors took this result to argue for a strategy disruption component in retrieval-induced forgetting. Dodd et al. (in press) were silent about the possible reason why, in their experiments, strategy disruption should have played a critical role, given that the results of many previous retrievalinduced forgetting studies provided evidence for the role of inhibition in retrieval-induced forgetting. Similar to the present study, a possible explanation may lie in the role of encoding. Whereas in many previous retrieval-induced forgetting studies researchers examined situations with a relatively high level of interference among the single items (Anderson, 2003) , Dodd et al. argued that in their experiments participants constructed serial order representations of the lists, which were disrupted or not depending on which items were practiced.
If Dodd et al.'s (in press ) argument is right, not only part-list cuing but also retrieval-induced forgetting might depend on encoding, with retrieval inhibition being the responsible mechanism in situations with a low degree of interitem associations and strategy disruption being the responsible mechanism in situations with a high degree of (chainlike) interitem associations. If this is true, retrieval-induced forgetting and part-list cuing might not only be functionally equivalent in situations with a low degree of interitem associations but be functionally equivalent in general.
Conclusions
We have conducted the present study at a time when two conflicting lines of part-list cuing work exist in the literature. Whereas one line attributes the detrimental effect of cues to strategy disruption, the other attributes the effect to retrieval inhibition. Arguing that fairly different encoding conditions were used in these two lines of work, in the present study we have examined the effect of encoding on part-list cuing impairment directly. As it turned out, encoding indeed influenced part-list cuing impairment, being transient in the case of a high degree of interitem associations and lasting in the case of a low degree. These findings challenge both strategy disruption and retrieval inhibition as general accounts of part-list cuing. They are consistent, however, with a two-mechanism account of part-list cuing, according to which strategy disruption underlies the forgetting with a high degree and retrieval inhibition with a low degree of interitem associations.
